S .3H, '15. 



BEST AVAILABLE COPY 



(43) S^^BflB 
2004 ^6 ^ 17 B (17.06.2004) 




PCX 



(10) smi^gfls^ 

WO 2004/052057 Al 



(51) mvsi^m^m'i 

(21) rnvsmm^^: 

(22) StetililB: 

(25) mtsmmomts: 

(26) SiS&POSiS: 

(30) fijfe^t-T— ^i: 
4$il2002-322773 



H05B 33«2, 33/14, C09K 11/06 
PCT/JP2003/014108 
2003 ^11 ^5 B (05.11.2003) 

B:^ffi 

2002 ^1 1 ^ 6 B (06.11.2002) JP 



(71) lillliA(^^tB*l»<±■c©^i^@lcol^■c>: 

dtt €Q i WlWt^ (KABUSHIKI KAISHA TOYOTA 
JIDOSHOKKI) [JP/JP]; T448-8671 ^OJ^iti S 

BfflT 2 T a 1 Sife Aichi (JP). 

(71) UlffiX(a*,eBlc-3i.x-c<D^): 5^*:/ V»S£#tt 
(CHISSO CORPORATION) [JP/JP]; t 530-0005 ^BE 
JS*Em*B«f;ia3TB 6S3 2#Osaka(JP). 



(72) SBW#;fc<fct; 

(75) «M«/aiiaX(*SICOLNr<0*): fi«iaW(NA- 

GARA,Yoslilakl) [JP/JP], T 448-8671 gfill* *J#Hi 

Aichi (JP). tt<^ (MURASAKIjIikanorl) [JP/JP]; 

=f 448-8671 saiA amm ^mmzrs i Stt^* 

iC^Ett gffl eiSfilgl 1*3 Aichi (JP). llj* -as (YA- 
IVIAMOTO^chiro) [JP/JP]; T448-8671 Sfllft *j«r!i 
SBDr 2 T i 1 S« «ti S9 § illtttt 1^ Aichi 

(JP). 

(74) ftSA: Sffl (ONDAOIlronorl); t 500-8731 iK^ 
illft^m*SHr2Ta 1 2#lfea>1 Gifu(JP). 

(81) fi^m (Srt): JP, KR, US. 

(84) |g£B (!£«): 3 — n (AT. BE, BG. CH. CY, 

CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, 
NL, PT, RO, SB, SI, SK, TR). 

mmm] 



(54) Title: ORGANIC ELECTROLUMINESCENT DEVICE 

(54) fiiB(D««!: ^i&m^niftm^ 



10 

/ 



8 < 



y//////////////////////, 



7 
6 
5 
4 
3 
2 




.^1 



1/1 (57) Abstract: An organic EL device comprises an election transporting layer which contains at least a first oiganic compound and 
a second oiganic compound. The first organic compound has an electron mobility higher than that of the second oiganic compound. 
1^ The second organic compound has a glass transition temperature higher than that of the first oiganic compound. Consequently, the 
^ oiganic EL has a long life and a high luminous efficiency- The first oiganic compound is preferably a silole derivative and the second 
oiganic compound is preferably a quinolinolato metal complex. 

O m-©=&«<b^!iS3<i>*f7XiEi»;affi<fcy=tai^:tfvx«E©ss$*t-«.. *<Df=«)» *«K<o««ELai^i*» s 
^ l^»^ao^BL^flJtS!)*^*•r■5o m-(o*«<b6iai*»*u<i*2/n-;us!J»i*-c*y, »n®^«fc^iatt» 
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^7f^irmmt\^x^mmm^mmi!)^^hthx\,^^. mmmm^mmtit^ 
mmmm^^mmi:m<'r?>^fj:!W^mti.xn^ mK.i^. mm&Ai^x<>xm± 

y / 7 V^'^m^^^. t tJfc'ttA 1 q 3 tm^iv^ hV:^- (8- 
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5 fc^^l^K'fcV^ ^<^>fc«). Al q3X«BAl q A^e)!^?^^-^?-!!?!!!^!!^?:^^^.^ 

fj:^. m^^mm^m^-t^^<r>i\!a.<Di(^nt LXf*. «l#P2p-0 9-8 7 6 1 6 
^-"Am. #ia¥ 09-194487 -^^iSf^RU^^Ifl 2002-100479 #<2^ 
10 ^lC|IB^$ttSt><^*5^bnTV^^o 
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15 tc|i&]3&>o-CJi|g#t::5ltA/-Cv^So 

EL^^i 0(^^)t^^f*iR]±b. ^^EL^^^i 0 (D^mmm^mmnm^-r 
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zf7:^^y^->—h. zf^y^'^iy^':7^jVM,, ^mWixn^mmxtboX 
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?^)*i-?>^^*uv^*i•J^s^<D15»Ji: UTti. ito. ^-(k^x, m-fkM^S. ®^'(kM«&i= 

$f ^ U < I* 1 0 n m~ 1 u mt?fc «!) , J; 15 BiS. U < I* 1 0 n ni~ 3 0 0 n 

mT'fc-5o mm2i'X^ :^y<y^v >^m. -( ^^^^ ^—"r ^ i^^m. n^mm^. 

7^: — /U&Am 3 X 1^® 2 ^ a A ^ S — /l' ^ ^ — /mtiUS 4 Ai" 
20 ^Wfc. M2 ^^mJl8 t ^^«^ii:S^&fil^'Sr^i-So /i-iiAjl 3 

7 :^m^m.m^m-r^ :i t amis. bv\ 5j^— /v^AM 3 ^m^^^m(om t u 
T^>'-e&'9. $^^bv^;=^^5'— hr ^>'p^^$:^i4. 4'. 4"-by;^(3 

^J:v\ Jl^— /t'iiAjl 3 (©l?^t:i, U< 5 n m~ 1 0 O n mT?fc . J: "J 
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L< (il 0 nm~5 0 nmT'fc^o Jj^— /l^^A® 3 fi> M^M^^. 

15 if b*LSo ^3^^ uv^ h y r y — /i-r ^ lymmm^ h y y:^z^/\^T ^ i^jslo- yvy 

/V/^y— /V'^^i4s:f4 4. 4*-N. N'- :^:>t7/W^>'— >'H^7 ain/t':^^;?/}? y (N-f 

.20 <tv^b. ^^ail«o*tm^b?^^^H-t^ J;v\ z|s-/w|iSiil^Jl4(^m^f:i. 

U< «5 nm~l 0 0 nm. J; «9^f^U< « 1 0 nm~5 0 nm-^feSo J}^— 
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. 10 q -efe 0 , /ff^ Lv> h y r y — /vr ^ v^s^isf^i h y 7=:=yvT ^ i^c^ 4 sflc-e 

fc<9, $f*UV>i;?^^y/kTy l^— V^#(*:f*4. 4'-tr;^ (2. 2'-i^-7^ = 
/Vtf:^/V) (DPVBi) T*fc?)o 5g)fe®5t*. (^^IdT^fiS^ ^ 

J;V>b. ^3^— r-fcoT t> J:V\ 5 CDj?;i^«^^ U < « 1 n m~ 1 O O n 

m-Cfc9s J: U< (il 0~5 0 nmT'foSo IS^S 5 t*K^^*jfe''<f 

5 x±^-r^mm^7!>mnvxmm ? i^xmyti-?>(D^m<:'^p\t^m-r?>o 

25 ^$tt^;6N :hh\^\t^nh~mm(D^m\\:.'km^±i^^t\^x^m\^x\>^o 

m~<o^m^t^m-i. &.r(omw 1 ~ 3 <d 5 *>^# 1 ^-^tf'>j^c < 1 1> -00s 
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f|^#:fi#r?i^O 9-8 7 6 1 6 -§-<2^^^^t)««i#M¥ 0 9- 1 9 4 4 8 7-§-<5:i#tvl 
|SS<7;>Va— /i-^^i*:T-^'!). J; <9 $f * UVNiXn -yv^^^$:f^ 2 . 5 - t';^ (6' 
15 - (2*. 2"- ffy v^/W) -1. 1 -v?;^^^-/^- 3, 4 -v^:7^r^yU'>p— 
:SlXJP2, (6'- (2', 2"-K'lf y -1, 4 

20 (D7^•:^>' ha y ; $>5V>f:i3- ( 4 - t':7 a:;=i/W) -4- (4-3^5=- 

— 5 — (4 — t e r t - 1 , 2, 4-hyT>^ 

^/i'^<D h y ry— /v-^^fter-fesr uv^o nf-^ vv^-^mmm-ii. a i 

qS. BAlq. hy:^ ( 2 - p« ^/V- 8 - ^ / y / 7 h) T/l-^r^'>A, h V 
:^ (5-^^/^-8-^y y h) T/V-^l^^^A, ^/ (4-7<^/v-8-=¥ 

25 yy/^h) (s-^yyy^h) t;i-?.=-^j^. (4-31^/1^-8- 
^ / y y ^ h) ^y (4-yf^/i'-8-^y yy^h)^y (8-:3ryyy^h) 
T-yv^^c^A, hy;:^ (3, 4-v^^f"/w-8-^y y y ^ h) t/v^^iJ'A, 
hy:^ (4-^ h=3E-'>-8-^y y y 7 h) t/I'^^^^a, hy;^ (4, s-e^ 
pt^yv- 8-=^y y y 7 h) t/w^^^i^a, hy;^ (4, e-i^pt^^^/^-s-^ 
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OJ^s (5-yci^-8-^/ y y ^ T;V'5:^«>A, (5, 7 

-i;>i^av3-8-^y V y V h) r/v%=.^jx^ hy>^ (5 -i^ry - s-^f-y 

y y 5 h) T J\^%=-tP J»^. V)>:^ (5 -;^.7V7jNn;V- 8 - ^y y y 7 h) T-'^^ 

^^M.^ by^ (s-T'citvw-s-^y y y ^ h) Tyu^=^^7-t.. tr;^ (s- 
^y y y 7 h) i^':^ (2-y '^/v-s-^y y y 7 ffiis. i^:^ (2. 

4-v'y^/>-8-=^/ y y ^ h) t'^ (2-y^/V-5-i5^nci-8- 

=3f-y y y ^ v) tr:^ (2 - y ^/v- 5 -^^ry - 8 — ^Jf-yyy^h) m.^. 

(3. 4-v?y^/w-8-^y y y 7 h) »d\ t-x (4, e-i^y^^w- 
s-'Jfy y y^ tr;^ (s-rJ^pn-s-^^^y y y 7 tf;^ (5, 

7- ^^j5.cia-8-=3fy y y 7 li':^ Cf] -s-^^E^yyy^ 
V) M#b\ t*:^ (8-^y y y 7 '<y y 1^;^ (2-y^/v-8-^y 
yy^h) ^yy^A. if;^ (2, 4 -^^y ^/i^- s-^y v ^7 v) }) ^ 
A, tfx (2-y'5^>'i^-5-^nii3-8-=3f-y y y 7 h) -<yy'>A, (2 
-y^>'v-5-i^Ty-8-=ary y y 7 h) ^y y ^7^. t-;5«. (3, 4-v^yf^ 
yi^-s-af^y y y 9 h) ^y y i^a. if;^ (4. 6 -i^y ^/v- 8 -=¥y y y 7 

b) ^y y t';?c (5-^ x3ci-8-^y V / "7 h) V ^M., t';^ (4, 

e-s^y^/w-s-^y y y ^ b) -<yy!>A. (i o-t Knaei/'-?::/^/ 
[h] ^yyy^h) ^yy^J^^, t-;^ (8-=3ryyy7h) -^i/^v"^ a. 

(2-y^/l'-8-=ary y y 7 h) -^^^^y^^J^. t'^ (2, 4-:^y^/i'- 

8— ^yyy^h) -^^^i^^J*.. f-x (2-y5^/^— s-ti^nn-s-^y y 
y^b) -7^^->^j>>. ifx (2-y^/w-5-->'Ty-8-=3E^y y y 7 

i/;^>>«>A, (3, 4-v?y^>'V-8-=ary y y 7 h) ^^^'>'!>A, I^;^ 

(4, 6 -■i^^y'^/l'- 8 -=3f-y y y 7 t';:^ (S-^J^nn-S 

-^^ryyy^h) -^^/^ix^^A, t"^"^ (5, 7 -v^^J' n a- s -=^y y y 7 h) 

•=5':/^i/!j7A, tfx?. =^ryyy7h) -^i/^-v-e^A, hy;3?> 

(8-=¥yyy7h) ^i^e;?i^A. 8-=3ry y y 7 k y ^"J^a, hy^ (s-:?' 
nn-8 -^y y y 7 h) ;«fyi>A, tr;^ (5-^ na-s-'^y y y 7 h) ;^ 

yV->r>Av (2-y ^/l^-8-=^y D h) ihV Z7x.:^/U->7y7 h) T 
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. y) T/^^=-^J^. t'^ (2 - 8 -^y ]} / "7 h) (tert -Zf'T^^^J' 

7^=i/^v'7/ 7 h) T/\^%=^^j^. tf;^ (2-^^/^- 8 -=3f y V h) ( h 
y;^- (4, 4-V^:7ai;:^/U) ^ ^ h) ;«fy!>A. l^:^ (2-7<^>'V'-8- 

5 df-zyy^h) (1 h7 h) ^y 'i'A, if;^ (2-p<^/v-8-dry y y ^ 
K) (2-^7 h7 h) ^y !>i^. Rxj^\f:^ (8-^y y y 7 ^^c^'^f-y y y 

15 -<-^-/'f-T-/—ivmmw. ^ri^r-/—;\^wmW: '^:t-)-7Ti^mmi^. 

. ^^'\ii^mM^. ikxi:^'d:^i\^^mii^myfhir\^^o ^y y y 9 hT^^mmm^. ia 
-(i^t UT8-'3f y y y 7 2-y ^^v- s -^y y y 7 4-y^/v-8 
-^yyy^h. s-y ^/v-s-^y y y 7 3. 4->^y ^^/v— 8 -^y 
20 yy^h. 4 8 -^y y y 7 4, s-t^y ^/v- 8-=^y y y 7 
4, 6->?y^/v-8-dE-y y y 7 4-y Sdfiy-s-^jf^y y y 7 
10 — ii^^' [h] =¥yyy7h. '<:^>/ [f] -8-#yyy7h. s-^y 

iff ^ UV\ m-<?3^*?l<b'&'^omSf J-^jO^ 1 %tA_hd^o 5 0 %^T-C^^^^. ^ 
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-r'>'v^l>3., :fy/Ui^^M>, ;^X^O^Jl ; T/l^^ ^^J^A-j^/Ui^^^wiN-^^^T/T 

t)«-=5' iJ^^ A - >- A -g-^ ^ c i: i- s -^^^^z) 

< «1 0 nm~5 0 0 nmTfcSo I^«i7fi. M^M^^. :^^<iy ^ V 
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10 hm^^tixh^^^v. m.W(m<Dmib^hm^^^xhx^\ mm^mm<Dm 

;^f:i. ^ijF*U<liO. 1 nm~l 0 nm"T?fct). ck ?)i3^^L<f:iO. 3nm~3 

^ CO J: o T ^ n s o 

15 

^m^mm-i. m'i'mmmG^j^^-r^^ntvx^icmTT^vfcmt. mm 

■C^l::««J^byt;WJN-<o o ^X^%m 5 $rJ^^i-5*r5|sf<D-Y:^WbJK-r Vi^'-t/vj: 
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5 /vyt3 5/:J'^<^ji:^«. 0*b<«O. 5~5 0 nmtffe?). J:«P*f*U< 

<>xnm^ti^o 

ix. ^(Dmmm8(D±i^mm2i^^iir(^fLXhx\f\ ^^^si^L-^^nsji^— 

1 Oc^^-^^P^. I©^2 i:*ff6ji--5'^«IS8 0l|ijaa36>^|^^7 t*f[pj-t-5#a 

15 /Vi^iil»4f±^yi>tLTt>i<,^^12S.t;^l$117<Oii?7'.fc< <i: ti— ;^«^0>g-e^?>„ 

sir. mmmt:mifx^^m'tM.i$^m^^mir?>ti. mmiTb^^^m^itmm 
20 mi^m^vxm^^fi^£y^\ 

mmm i 

iz.M^mmm^ii'owti'rhri^o my^w^T=-iy(Dmm\-t^—^-:y^-^m^x 

M^W^^. 0x1 0-*P a <D#ffl^TX-^Tnct?H. sl^)iS«0. Inm/s 
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10 ^tC. 5l3t®5^UT. TIB^ (3) X^m^tl^ ^PVBi ^^h^£^m^ 3 0 n m. 

(Dmtftm5 7f)^:^^—yi^mT^m4<o±}zm^Mmm:ix^^nhfh^o opvBi 

tt, K?gS*^5. 0x1 a t?^'^jrtpn> ^^iill^O. lnm/sT**)5„ 

Jfcjo, DPVBi 7!>>h^J:^m^m 5 «Wfe^SrlSi-So 
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(3) 



xm^iv^^^<Dmmt^<^ t u-c<DA 1 q 3 tHi^^^m 5 <D±kzn^mm 5 . 
ix^o ^<^t#. m^^i^^etc^i-rs 2, (6'- (2*. 2"-t'fy 

v?/V) ) - 1 . 1 - v?;^ ^/l'- 3 , 4 - z^ji'i^ n — /^<DfiS:#J-^>6S 1 % i: ^fe 

SJ:pJ-> 2, (6'- (2', 2"-t'fcry v^>'U)) -1, l-v?^^yw- 

3. 4 /KO^^i^S^ A 1 q 3 O^^ig^CDlt^f^iiiS^ 
10 So fd^TcU, 2, (6'- (2', 2"- t'b:'!J v^^V)) -1, l-i^p^^/l- 

-3, 4->^:7 3i=^yvv'i3— A 1 q 3<D^^ig;Si:(^fp(*^ic^ 
d. 1 nm/st-fo'So ?^C*5, 2. 5 - If ;^ (6'- (2'. 2 " - If U i^/W) ) - 

15 
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(5) 



/jtfc, Alq3^2, (6'- (2'. 2 t° U i^/W) ) -1, 1-v? 

7*5^/^-3, 4-i^7^:=^/Vi^a— ;i'i::SritlS?-r^i:> J: 
5 oXm\:^^in^:^y:^^^iM.m^M\^Xi-diAl q 3<D:)ji)^m<. T ime of 

F I i gh t (TOF) m^x-^xm^^in^^^m±(om^^&T-c<Dm'f^W} 

^f3:§5LTf*2, (6'- (2', 2"-!^'^ y v^yu)) -1. 

-3. 4-^^-7 31-71-^^13— /K^:^^5^V\ TOF^fel*. ^2iS|-^® 3t=Sr 

10 c:fciiismtffi^»uTm^^W)>^?ra'j^-r^;^^£-efos. -^fc Aiq3ma 
x-mf^^intcm'^w^mp^^i^^^mBi.m^t. 2, s-t-;^ cs'- (2', 

15 

^—i^^^^^WicX'M.^m^h, ox 1 o-«p aco^ffl^T-etf/j:JDn, ^ 

^i^^tiO. 0 3nm/s-efeSo 

20 

Tyi-^ 5J?:$ 10 0 n m<^[^^ 7 ;i5^MI^S®o±(c;K^ 

^j^5. 0X1 0-=P a(^)#ffi^T-efTJfet>tb, l^^jg^Jil. Onm/s-e*) 

25 
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10 If y —1,1- ^yv- 3,4- — v- o — /KoaSt'J-&*5^tt 

^*ttlO%. 2 0%. 3 0%. 4 0%. 5 0%-CfcSiJJl^tt. ^mJfe^aJ 1 ^ IH 

0 0 0 c dym^^c^^•}^^^t}W3^tmm^mt^ml'^vr:L^^^i:m 

1 tc^-f-o 

15 

A I d 3 (Om^i^M^^i^ 5 . ox 1 O-'P a cO#fflMT-e0. Inm/sOig 

(D^mmm^mMi^xxj^M^i o o o c dyTn^Ki3ii^mti^^tmm.^^t 

tbtft^O 2 

25 itmm2Xi-x. m,^m^m6izMirh2, s-if^ ce*- (2*, 2"-t't°y 

v^/v) ) - 1 , 1 - v^;^ f-ju- 3,4- v^^ 3. n — /KT^SSS'l'S'/i'^ 6 0 

mELm^<D:mmmm^mM:sLv^mmi o o o c d/m2tc:fctt-5«;^^^tm 
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5 mH^^-rX^I.^. A\ q3t2, (6'- (2'. 2"- H'il' V'JM) 

bfcHJfe^^y 1 6 Rxjitmm 2 (^^«e i^mm 1 <^ a 1 q 

(6'- (2', 2"- bf v?/P)) -1, l-v'^^/W-S, 4-v^7 3i = 

V ^^^^^ ^ *5 ja^i: ^ n S w ^ $ i^ S o 

15 ^*fe^>l 7 

. |im0iJ7-C'«. mZK^^^^b-a-i^^ UTA 1 q 3{Cft;t-tBA 1 q^lrfflV>-5J; 

$tbfc^aEL9g-?CO?a^0^i1^^^«:feJ:tJ««*^l 0 0 0 c d/mMc:*5»tS« 
:^^^i:m?5iE^^^<Sray^bfc^mSr^2»c^1-„ BAl qtt^y y^^b^^ife 
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(6) 



5 ti:^s BAlq^2. 5-\f:^ (6'- (2*. 2"- If tf 'J -1. 

fXBAl (i<D:^i!>m<. ^ffiJbOtt^^STT'<Dm^^ibSlC||U-Ctt2. 5- 
fc'>^ (6'- (2', 2"- t'f U v^/W)) -1, l-i^^^/W-a, 4-i;^73i^>'^ 

10 m^ium^t. 2, (6'- (2', 2"- ft''; i^yu)) -i, i-v^7«^ 

15 HJSI^J 8 ~ 1 2 

njs^^ii 8 ~ 1 2 T'(*. m^$iimm6i^n-r^2, s-t-;^ (6'- (2-. 2"- 

if bf y i^^'V) ) - 1 , 1 — v>> ^/i— 3 , 4 - -7 3:: n — /K^MSSiJ-^dS ^ 

.tL^*mo%. 2 0%, 3 0%. 4 0%, 5 o%-(^;h^^^ii. ^xrnmm? t 

20 :R.t/»^l 0 0 0 c d/'m2tc*5{t?)m:t?^^i:«?5S^^i:^aiJ;£bfc^;^^* 
2 Kyf^-^o 



18 



VfO 2004/052057 



PCT/JP2003/014108 



BA 1 qcD^X'nmi-^mit.mmmi tmm^i^x^mEi.mT^^rfm^ti^o 
nmvh^o iiFm^fiitmmELm^(ov]mmm^^mm:i^xxj^mmi o o o c d 
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o;?,!,) ) - 1 , f-jV- 3,4- 3i n — /Vt^SaflJ-^^d^ 6 0 %T? 

10 ^^E Lm^<D|;]^3^^^J^^St)«»S 1 0 0 0 c dym''iZ:iSif^m:h^mtm 
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